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(54) SUBSTRATE FOR GROWING CRYSTAL AND MANUFACTURE OF THE 
SAME 

(11) 2-17630 (A) (43) 22.1.1990 (19) JP 

(21) Appl. No. 63-166987 (22) 6.7.1988 

(71) NIPPON TELEGR & TELEPH CORP <NTT> (72) NAOHISA INOUE 
(51) Int. CI 5 . H01L21/20.H01L21/205 

PURPOSE: To reduce irregularities occurred in the interface between a substrate and 
a growth film to a degree in which they do not affect element characteristics by 
shifting the azimuth of the substrate surface within 0.01' from the crystalline surface 
when a thin-film crystal is grown on a substrate for growing crystals in an air phase. 

CONSTITUTION: Feedstock gas from a nozzle 23 is supplied vertically to the surface 
of a substrate 22 positioned in a vacuum container 21, and first, a buffer layer 24 
is grown on the surface of the substrate 22. At this time, the flow distribution 26 
around the center 25 of the nozzle 23 is controlled by the total flow of the feedstock 
gas, or the center of the substrate 22 is shifted from the center of the nozzle 23 to 
incline the surface of the layer 23, and the surface of the substrate for growth 
consisting of the substrate 22 and the layer 24 is inclined within 0.01*. Then, a window 
34 disposed on the sidewall of the container 21 is passed on the layer 24. Light from 
a light source 35 is diagonally radiated so as for a light distribution intensity to be- 
come a curve as shown in 36, and a desired growth thin-film 29 is grown on the layer 
24. In this way, irregularities occurred between the layers 24 and 29 are reduced to 
a negligible degree. 
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(54) DIAMOND CRYSTAL CHIP FOR LIGHT-EMITTING ELEMENT 
(11) 2-17631 (A) (43) 22.1.1990 (19) JP 

(21) Appl. No. 63-167970 (22) 6.7.1988 

(71) OSAKA DIAMOND IND CO LTD (72) AKIO HIRAKI(3) 
(51) Int. Cl s . H01L21/20,H01L21/205,H01L33/00 

PURPOSE: To obtain a diamond crystal chip for light-emitting elements, light 
emission color of which is blue and which emits light intensely by making 
a crystal contain Ippm or more of boron and the content of nitride being lOppm 
of less. 

CONSTITUTION: A diamond crystal chip is radiated with electron beams to 
output emission spectrum obtained from the emission phenomena at that time, 
that is, cathode luminescence(CL) spectrum, and from this spectrum, emission 
center in the crystal and the information of the band structure are obtained. 
By matching the optical image of the crystal surface by a microscope with 
the CL image, emission regions are compared. According to this result, it is 
known that blue emission is influenced greatly by the N concentration contained 
in the crystal, the smaller the concentration, the more the peak position moves 
to the high-frequency side, and it becomes blue, emission intensity is greatly 
influenced by the content of B, it increases as the content becomes larger. 
This makes it possible to obtain a diamond crystal chip as light-emission 
elements by making the contents of B and N, lppm or more and lOppm or 
less respectively. 




(54) MANUFACTURE OF DIAMOND CRYSTAL CHIP FOR LIGHT-EMISSION 
ELEMENTS 

(19) JP 



(11) 2-17632 (A) (43) 22.1.1990 

(21) Appl. No. 63-167971 (22) 6.7.1988 
(71) OSAKA DIAMOND IND CO LTD 
(51) Int. CI 5 . H01L21/205,H01L33/00 



(72) AKIO HIRAKI(3) 



PURPOSE: To obtain a diamond crystal chip having best characteristics as a 
blue light emission element by a method wherein predetermined mixed gas 
is introduced in a reaction container in which a predetermined inner pressure 
is kept and a plasma is generated by an electric field to generate a diamond 
on a substrate. 

CONSTITUTION: A microwave plasma CVD device (shown in the figure) is used, 
and the manufacturing conditions should be as described in table 1. A substrate 
1 in which an Si single crystal wafer is finally ground with #5000 diamond 
powder is held in a reaction container 2. Feedstock gas containing hydrogen 
gas containing diborane listed in table 1, hydrogen carbonate, oxygen gas, or 
inert gas is introduced into the container 2 from a feedstock gas input port 
4, and a plasma 5 is generated by a plasma generation source (magnetron 6, 
waveguide 7) at pressure O.lTorr. While the pressure inside the tube is kept 
by increasing the pressure inside the tube, a diamond is grown on the substrate 
1 by taking the time shown in table 1. This makes it possible to obtain a dia- 
mond crystal chip having a stable blue emission and emission intensity. 
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(54) DIAMOND CRYSTAL CHIP FOR LIGHT-EMITTING ELEMENT 

(57)Abstract: 

PURPOSE: To obtain a diamond crystal chip for light- 
emitting elements, light emission color of which is 
blue and which emits light intensely by making a 
crystal contain 1ppm or more of boron and the 
content of nitride being 10ppm of less. 
CONSTITUTION: A diamond crystal chip is radiated 
with electron beams to output emission spectrum 
obtained from the emission phenomena at that time, 
that is, cathode luminescence(CL) spectrum, and from 
this spectrum, emission center in the crystal and the 
information of the band structure are obtained. By 
matching the optical image of the crystal surface by a 
microscope with the CL image, emission regions are 
compared. According to this result, it is known that 
blue emission is influenced greatly by the N 
concentration contained in the crystal, the smaller 
the concentration, the more the peak position moves 
to the high-frequency side, and it becomes blue, 
emission intensity is greatly influenced by the content 

of B, it increases as the content becomes larger. This makes it possible to obtain 
crystal chip as light-emission elements by making the contents of B and N, 1ppm 
and 10ppm or less respectively. 
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